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[ABSTRACT] 

Disclosed is a treadmill including a walking belt driven forward and 
backward and when changed from a forward moving mode to a backward moving 
mode, which can re-adjust a driving speed of a servomotor and an inclination 
angle of the walking belt. The treadmill according to the present invention includes: 
selector for driving the walking belt backward; the selector for driving the 
servomotor backward by receiving a command of the selector for driving the 
walking belt backward; when the servomotor is driven backward, a selector for 
selecting the velocity of the servomotor to input the selected velocity data to the 
servomotor; a selector for selecting an inclination angle of the walking belt to drive 
an inclination angle motor based upon the selected inclination angle; and a 
maintainer for maintaining the tension of the walking belt. 
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[CLAIMS] 

4. A treadmill which can be driven in both directions, comprising: selecting 
means for driving a walking belt backward; selecting means for driving a 
servomotor backward by receiving a command of said selecting means f or driving 
said walking belt backward; selecting means for accelerating said servomotor; 
inputting means for inputting the selected velocity data to said servomotor when 
an accelerating velocity is selected by said acceleration selecting means; selecting 
means for decelerating said servomotor; inputting means for inputting the selected 
velocity data to said servomotor when a decelerating velocity is selected by said 
deceleration selecting means; inputting means for inputting its original velocity 
data to said servomotor when said acceleration selecting means or said 
deceleration selecting means is not operated; a servomotor driven backward by 
receiving any command of said accelerating velocity data, said deceleration 
velocity data, or said original velocity data; a walking belt driven backward by the 
backward driving of said servomotor; adjusting means for automatically adjusting 
an inclination angle of said walking belt to 0 degree, when said walking belt is 
changed from a forward driving mode to a backward driving mode; means for 
increasing the inclination angle of said walking belt; driving means for driving an 
inclination angle motor based upon the increased inclination angle by said 
inclination angle increasing means; means for decreasing the inclination angle of 
said walking belt; driving means for driving an inclination angle motor based upon 
the decreased inclination angle by said inclination angle decreasing means; and 
means for maintaining the tension of said walking belt. 

5. A treadmill as set forth in claim 4, wherein said tension maintaining means 
of said walking belt is comprised of a roller and a spring. 

6. A treadmill as set forth in claim 4, wherein said inputting means of said 
accelerating velocity data to said servomotor, said inputting means of said 
decelerating velocity data to said servomotor, and said inputting means of said 
original velocity data to said servomotor are formed to be unified with each other. 

7. A treadmill as set forth in claim 4 or 6, further comprising selecting means 
for selecting a maximum velocity of said servomotor by receiving a command of 
said acceleration selection means and selecting means for selecting a minimum 
velocity of said servomotor by receiving a command of said deceleration selection 
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means. 



8. A treadmill as set forth in claim 4, wherein said inclination angle increasing 
means of said walking belt is formed as a unitary body with said inclination angle 
decreasing means of said walking belt. 

9. A treadmill as set forth in claim 4 or 8, further comprising selecting means 
for selecting a maximum inclination angle of said walking belt by receiving a 
command of said inclination angle increasing means and selecting means for 
selecting a minimum inclination angle of said walking belt by receiving a command 
of said inclination angle decreasing means. 
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(54) °<J= ^-S-Slfe- 3^=1*1 
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t^-fr ^r^l^-Sl ^n}^ (treadmill) °fl ^^-S^, 3* ^1*1- 7))^- 3 ^ "41*1 $)7j»§E (walklng 

beit)7> Z^m^fa) (^^fSj) ^ Sife fi^^HI 5J°1^. 

#=fl, ^Ml ^71^^^ ^el i^sl<H 5^. el^^Al^ 7fl#3 O.JL fto.a 3?!*Rr $J 7J f e <H<H1a1 

o We j. o^o} ^Alofl n)^7l n?l-g-°1]. ol-g-SH #7lfe ^}^<=>] 33 



A>^-s. o) £o. S ;g-g- nflofl^. «$¥*l7} «7>^-Jit|- ^"71 SMl^l -E"3r-S- 

Al .oi) _ tflsq^-?-(<y*i)sl ^<HM -t-*^ slEl^W) — s>*i|sl e3r°l 3-8-^1-7)1 sM, 3-^lsi 

<H7fl<4 ^S. v}&7}7]3. 31WH ^*J=JL3. -g-2)ol7l nfl-g-oll 3 5-^-^ -§-3}°J^ ?1 ^3- ^V-S-Sl-Tll 



^ ^-fofl M]*H a>cflo) ^-§-B.47f x4EfM-7l nflg-ofl, AV^-S-o) ^7] (£H 7)) ^S. ^7l(^7l)# 

^7>sZcf. 



tSlol o}*l oJr 7 | nfl^-ofl, -g-^l-i-^ ^7 0 l«§E^ol]Ai 5)3_ #o(.Al ^-HflS. ^ T^M" Slfe 

2M, -gr^7,f7l- ^15. #o>Al^ ^Tiq- $5L ^i^^^l^ ^m 0 Vo)) *?-^S\o) ^ ^ ^\]7} # (console)^ ^-Efl 

s- ^fla^sl-Sj Jl ofloim -§-2l°lfe IS ^°fl7.1 -g--^ 71-71- CM JflS #o]-o):o]. ^ ^.^o) Si$iJl, ^ afl uv 

o]sH -£"S-^>7> ^<H^l7lM- -a«- ^-f ^*V^ *a o l tWl^Cr. 
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-g- «1S1«- ^1^* 7B^^7l fl*^ 51^3.^. €^01^ fl5g*H7> ^^Sl of *$*£o_g. 

#1 ?-] T'^ S 4-8- 



<a«V^ o.s jgolol BB]-^. ^^-0_ S ^.a. nflo] ^Hfe a]^ 4 ~5 km^^ol^. 3 U^ilS. ^f-5|*r €\^A]o} 

A]^ 0.1-16 km2l ^vJHH ^Slfe ?M fif°14. ^XiHM-. ^hH^SHH ^ H o V ^S ^ nflofl^ 

3**3 ^-fSRr <&5} ^H#7H1 Si^Ai 7fl«tol 5iO.^, -g. >£*$X}7} fl^Dl^^ A>^-A>#* 2-AVtV ^4 

^^^Ai ^^Ai °M*M1 33 3* t 3*fl #5171- a|^ 4 ~5 km °J 3 o.s SAfsqfttK £. ^ofl 

a^ fl^olAiol Af-g-a^oflAi 3f.*$iQ: aJ.-8-S.HS afl ofl 4-5.7} a) ^ 0 . 1 km vfl^l 4 kmSl •a^l* ^*1 

oJ-srs. Al^ojg. 5flfe ^ ^ ^ 6.S «-c)-. ^leltb ^-^-S. -g- ^^IHfe JZ^ 

05 SO] (encoder) 21 3]S.«j-§- «>o>a^ ££^£1 0.1-4 km^l igfliflS. *r 9l$= Z-3-=L^°] # 

*1=H 5U3. 



ol ^J^olcr. si^Ajo} flsg^HSl ^a}^ a-f-0° ~ 12° ^^^°] «HJ-*°3. "IHfe 

flfllHSl ^^°1 3° ~ 5° » 24S}^ 2713 3^1 ^31-g-ol ojcf. o]%°. o^mcfl ^A^o] <aej« 

■g- 33. tflel-g- nflofl Aj^js- -i-u>E7il ^iHsH ** r ji ^<H^l7fl sife ^4 °1*H3-. «*BH €■ IWH^ ^ 

v]X\o) £i#tfr A}-g-.E.j=°lH ^ 0 V^= A]~g.S.j= 3. ^«r* tfloll 4)3 1^4 3*r*M 3 ° oJsl-S. S)£^- 7.}^-0_S. 2:^S) 
^, <>r*3 "S^* *£r7>^ Jl4» M-El-vfl7l ^Sfl ^^AV-g-S-EolMSl $1*9**3 ^Wi: _ 3 ° - +3 ° 3 

3^*r^ 51* ^^i^l #3-°-3 ^-cf. 



•g- H ^2l S^^l^lSl <|igiS7} -f«o V *^-S 4l^tH2l ^ flfl»iS7> ? 

«1*K •& ^-aj o. ^ ^-ssl-^Ai d^- Aj-Aflsl ^^§1-713. tb^r. 

£ ^ofl «a= ?!^°1^1* ^P-^17171 ^A^£7> 5LA]S]o1 ^c^. 

^21 ^^°1^1* ^«8-*iLS ^A)^ ^efl^l sa«H^^ *"aarss «>H cfl?!: 



^^17171 Tfl^Bfl^ofl v}&S\o] 91$= ^-S-^l* TS^, ^TlKlOO)^^ ^^«= 

T 1 * HSZL^ol 7flAl^c}-. oJo^A-l ^-^(lOl)oflA^ 710,1^^7] ^mol 3A].S)<H ^.^1 ( 102) °fl ^ 7l^S. ^7l2.= 7> A} 
^1€ ^, ^l(103)°)l^fe A^S.E^ ^^^-a^Ol-E-* ^A>S>7fl €3". Aia.SEi2l ^2]^i ^^Hl^ol ^Aj-C.^. ^ 
5)J1 ^-olsl^, ^^l(104) c flAife ?i^°lAl^ ^7j»ge^ ^A>£# 71-^-6.3. go s_ ^^5lJl, ol^Ai ^7^1(10 

5)4M Ai^^sl 7r^A]^ 5i<?l7># ^-"ilsMl €4. °1* 'a-Tfl (106)°iH a^s.e^ ^51* ^Jl 

a|4t 4km)^f7l 7>^A^ 5}°]7>* Ap> S}-°}^7fl S)jl, 7>^a]^ 51* ^^1(107)^1 

A1 <>H Aj-g-S)-^ ^iPflAl^7> 2:^-311 ^Aj-o)l S A]Sl£S. ^.Cf. Cj^l ( 1 08) °fl A-j ^^1(106)^1^1 
SH Ai*i2.El ^fS.c))olE}-# A^Aj^c]-. 



tf?fl(106)4M Ai^sH of-tl^-fr nfloflfe, ^7^1(106)0-3. -^-E] ^1(108)3. 3l^«M, ^7il(10 
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^1(105)^^ ^JiL2.El^ 7>^a]^ 5i* fl«S-^l *Mfe. <&7ll(109)°{H ^MS-Elfi) # 

^Al'xj 3J°}7># 3J-<d*Hl SlJl, oil- ^i^sV^ #7ll(110)°lM ^JiaEl^ #5E# 3^4?5L(^. Al4p 0.1 km)^ # 
^A12J #<&7}$ 7.))*h S^SMl ^C)-. ^^SL^l ?Hr A) Z] ^-fi- ^-olSl-^ ^^1(111)^]^^ o]ofl Aj-g-S)-^. Tj^nflAl 

^)7> ^sN^-iM ^](io8)oflAi^ ^i(no)°fl^ ^i^^l e^^- *M >|3i.a^ 



^l(no)<>flAl 2^^511- ai^sW o>qs^^ aflofl^, ^(no) -¥-ei ^?i)(i08)5. # 31(11 

0)°^ i^S] 7l^i5_S. AjJiS-El ^S.^]o)^7\ ^A^cf. 

£*V, ^](106)4 ^7Jl(110)ofl^ A^SLE)^ ^5.1- 7}-^s}7lM- ^J-g. S) °o V SW &-gr <4Nfe. #7)1(108)°^ 

^EflSl e^tl- A-U1S.E] #£d)olEH- ^a^s^I 

^}(108)<H|^ ^€ ^Scllol^fe #7)1(1 12) <HH Aj.as.EH ^, #7)l(113)o)H ^liL^r ^ 4^2) # 

£S t 1 *^!*. 7>#€ ^51, €2flS) ^5L^ o)i^ Sfu|-2) 4-510) <>1eH1 ^ ^£LS-Ei7> q 

^O-S. o}°\] ^ ^^H^lSl fl^«H7> ^«S-^o.S ^^-Slfe ^J^lcf. 

5L<S°ll oflAl^ ^HH^ #7)1(106) >&7fl(107)°)H ?Hr^ ^£ 2fe #7)1(110) ^-8: ^l(lll)ofl 

Ai ^J^€ ^€ ^f5L<Hl -E-Tm #5LcflolEl-7> -§-<a^ #7)1(108)°1H ^ <H 5a*l#. ^JiSLE^ ^5. 

7\ 7Hr£ A^JiiEial ^5.7} 3+ *ll ^71 71)13 O.S *^-5Hr 15121 ^#»-§- °l-§-S)-<*) #7))(108) 

^ #7)1(112)* *r«8« ^5L 5i4. 

#7)1(1 14) ^H^r ^^.S.E)o)]7.i S|to}A *\^f, ^5. % "?5iM tflolE]-2l 3) H.«) (feedback) *1 3 7> ^SM^c)-. 



*«. yf 2 )- fi^^-tis) ^7)i(io4)°i)^ *>*-e.s ^vzm o° s. -s^sh. <a-^(io5)°ii^^ 

°1 flsanassl ^l- 2 ** ?7M?j asi^l* ^c)-. fl^tmsi f^Ml ^J* ^ejsi-^ ^7))(h6)<hi 

A-) ^ol^A>Z}- (i, 3"= )7?\X] #7>A)^ ^o)7>-l- 7pl- ^-°]Sl-7ll 5)JL, ^ Jl^ A>Z)- 7 >x) #71"^^ ^-§- ^t!*)-^ ^7^1 ( 
117)°)Hfe °W ^31^1^1^171- 2^^011 SAISJSL^. tl-Cf. ^7jl(118)<^l^^ ^1(116)^1^ ^£ *1 



^l(116)°flAi 2)J1^AVZ^1. Ajaj^} ofu)sV5Sl* "fl^l^, ^1(116)^5. -fel ^1(118)S- ^l^SM, ^1( 
116)ofl^ Ajn»£ i^2l ^A>z^# 7l^o.S ^A]-5L 5LE11- ^Al^c}. 

^l(H5)°flAi ^)53<gSSl 7^1-ZH- #7>Al^ S)«9-SW Wt, ^l(119)<HlAi ^58tS2l 7JA>^ 

^A]^ 7A«\7\% %9l*}7\} =1 31, °1» ^1^5)-^ #7fl(120HAl ^^^^> Z 1'(^. -3° ^^lS 5J°J7V# 7|)*1- 

^-?]S}7fl ^C}. ^7^A>4^] ^A]^ ^?1SV^ ^7jl(121)°1lAi^ ojofl Aj-§. S fi=. 7j Jlofl A] 7:] 7> ^ Aj-ofl 

SA}£)£^- ^l(H8)<HlAife ^7)1(120)^1^1 ^l^S ^7)7jAfZ)-» «><^ S.E^# ^ Al? lcf. 

t!-^. ^1(120)°11a1 2)7^7jAl-z^l- Ajsn^l oj-qs)-^* «Hl*r. ^^(120)^-3. ^-El ^1(118)5. a]^^<^. <&31( 

120)^1^1 ^1^^ i^S) ^A>^ 7l^O.S ^Al-Zl" SLEil- ^-§-Al7|^ ^Jolc)-. 

EE*h ^7)1(115)4 ^7)1(1 19) °flAi ^53«iBSl ^A>z)-^ ^7M?1^'-1- 51* S1 D ^V^1 nfl^lfe. ^^> z l' 

SLEi« ^-S-Al^ ^^.71- &7fl Sl^, ^^>asfe ^2fl2) ^A>zt(^, 0° )-§: -H-^1*H1 €4. 

^telJl. "a-TiK^olHfe- oV'i-SZi c))o|e1.» c)^l^s. ^«rSM 3A1-5L S.t\e] ^a)-s>7)1 ^cf. 
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££°)1 4H« -8*l«W>lt #31(116) ^£ #31(117)^ Ajf»£ #7^ ^a>z)- Sfe #7)1(120) #31(121) 
^l-zH) e7H*H *t ?^^l?lr 3 0 1 *<a^ #3l(ii8)<Hl^1 °l-¥-<H*lfe 3.2.5. s) 

* ol**H #31(118) S #31(122)1- ^r<8« r£ SU^h 

*U£S.B|Sl ^U"^ 3*1*1*1-2^ ^ nfloflfe, ^31(123)0)1^ ^^1«1€-* ^<Hl #31(124)^ ^JiSLEl 

2) T 1 ** **H1 *1#*1<3 ^ A l#«5fU^ Aj^^o] o)^.o)^Ai H^-ZL^o) ^£1}. 

o^«(*|fe £ •£ ^^Aj^ ^^17171 £^5L# -§-sH £ t^sl ^Bl» ^^SV5a^l#, «1 

£ ofl 4^. 2J- ^1# -S^IS t 1 ^* ^ Sife #*l2t ^r#^ ^3°W 5**8* 3Jolch n*eM ttfl* olafltf "flHfe 

fl^^-tl* T^Mte #31^#°1 »Wel 3 #31»-§- ^«^7l fl* ^1S^ oigflsHo): ^ ^Joicf. 



£2°flfe £ Sl^'fcH 7fl^<?I ^«3$= 1^^5.21 ^EJ)S SLA^O) oj^ ^la} fl^olAlSl *]^>iB(200)7l- 

3#*.2.3. nflofl^ 2.E^ (201)3 2l«fl £ u 3 5.^a1(202)7> Al^HVcfl^o.S. t 1 *^. ofeM 4| 39 

fS(200)fe 51#^2) mtS. A «3^-2~sL ol-§-S}31 S.*e1 (203)^ SLEW •£%s\o] $X*\ -fr*(JBIft) 

3.-§-eH4. 4q5gtS(200)2l o)^(g®)o)l^ -g-§-4(205)Sl #*1^T7 cfl (204) 7} ^*\S]o] SU^. *^ 

a) 53 >fiH (200)3 ol#4 ^"^cfl (204)21 Al-o^i- 2 ~3 mm ^S.2l ?}^°] #31?^. 



€^°1^121 4)4<fl£(200)7} ***.2.3. 3H^r S.E^(201)7> «J«fJ-fl=.2.3. ^^«VS.S ^"3 S^rBl(202)7> a] 

31 H o v *-^-S t 1 **! n ^53^(200)^ £^f^2l B £-*M31 Jacf. °H *^>(205)2l *ll?^l 2]t$ 

^^) l iS(200)7> ^-*a>21 t^-g-oflAlfe ^^rflsq- ^#«V31 =1 JI. 4^*1 $1 ?3 IS (200) ##5. B21 **o.S ^ 
**V31 &*8Z}X\ *«1-J1 S.*e1 (202)21- -gr^V(205) aH^I ^^sVfe 44 33 tH(200)2l ^-?-7> 
o] -grB}^ q%*tE.Q S.*Bl A>ol2l dV#31^7> i^s] ^ ois]-s ^3*1 ^i^Ml #c1". °H1 2l©M $) 3 8'SS 

21- ^U- S*e1 ^VollA-1 n]jl^o] ^^ol fl3g«S7> <=41^^ ^-§-51*1 2^71 nfl^-ofl ^--g-^ fl9«17} ^ 5! 

■S^SV^A^ -g-^olfe -^3-^ w}-7fl 51J1. ol5. #«fl -^-S-^7V ojj, ^o)^^ Sl7l ^ Cf. £*V ^fj" S.^-5l (202) 

31^«M Al^l*3-*j=o.S ^*^7l «4|§-«H1, ^4(205)21 5i-¥-*«H|>H ^* S*el(203)# 71^ ^ S^e|(202) 
3) sj.«. s ojol^lfe 4q53>iM(200)2l -aJfoflfe ^e)7fl sjo] 4q 7j tB(200) 21 ^Efltlcl-. 



-& It^^fMfe 'a^M-^l S.^-Bi (202)21- «>^t)l(204)2l #?J<H1 ^^2:^^1(206)71- -M*l 

3<H ; 9"^2:^^l(206)-c ^"^ S.-I:£l (207)21-^=^ (208) O-S ^-^Sl 0 ! ? 3 tS(200) 7> o.S 

^^*l-#Ai (202)21- -g-g-A]- (205) 21 AfoHAi -f-^^1 i# (208)^1 °1« ^1 

*V<«1 #3 S-i-e1(207)« o>5i^o.S. *e)Ai 4q^3^S(200)2l "S^SMl -n-^1^1 71^ ^014. iH^ (208) 

4)j9«£4 ^Sj^Sl-* g*| «H S-i:el(207)^l cfl^- "y-^* #*a^ ^ Slfe 5l<^ Sl^. a. ^3 

S.-§-e1(207)^ Sl^f H2J-21 p^^o] ^cflsl^s. ^ o.^^- §-o.S ^^Sfoj ^ ^Jo) 



^^-ar °l2Hhg: #31# 7l^Ai ? ] ^^-nj. 0_^. £ ^^H^* 0 «J= a 3"*^.S. ^-f-Al ^ ^ ^Sfl^ ^-0] 

^-^>7> #«>AiA^ ^Cl-7> CfAl #0>A^i ^71^-1: S^Sj-Ol 6> ^ O] ft^r ^-# <>>q 4, -g- fl^^l 

AloflA^ AlJia.El7> ^^o.^. z?.3g.q nflofl ^53tS2l «a^*V31 3:^^ *^ofl A-j JiS-E-) 2j ^ ^ 

1S.21 3A>ZM 7fl2:^ 5] ^-O.^.^) -g-^>7> ^Aj^- gjjl ^<H^A^ ^-^ ^^Aj^r 331 3171^^ ^0!^. 

^l^lAife- £ ^'8* *m2l ^ AH* ^Aj O.S. AJ^SV^^nV, ^. 7 l^vfl^-3l- ^-f-JEl ^^VIHAl Zl"#Sl 

^ ^^01 7>SH ; i 5U^-H ^ ^^^21011 7131^ U1-5+ ^- ^21 7l^A). 

^3* tb^sHr ^Joi oi-qel- oflAis^ 0.3. «fl>|5lo)o> ?}-ci-. 
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(57) 3^2! 
^T 1 * I. 
*M 

2. 

^*ll 

3. 

^t 1 * 4. 

#7l ^#*J=^ AjEM^Cfo] ^-fr AiJiS.El» ^ #*J= ?*Al 7] £i ^EB^ 

#7l A-liSLEi-i- 7>^5>£^ Aje)^ *r SZfe *r#*h 

#7] 7 Hrid@]4^oI1 SI*H ^H7> 4^353* *W °1 -tl^S #S.CH<>1EH- A|2i£.l=W oj B] Sj.i=. 

#7l AjiLSLEi-i- ^em*}. - 31^ 

^71 ##A}g]^r+o|] °1*H ^5.7> ^slS-i- *M °1 -Sd«l« ^r£ci|olE}-i- Aias.Eiofl -g^sHr 

#7] 7^^^ SEfe #^^#0) #-§-S>*l nfl^l ^efl^ ^S^He}!- ^i£E^ <y^Rr ^<24, 

#71 7M? ^£c1)<>m, ^ #£.cflolE)- ^efl ^r5LtH|olEf ^ o}^ f>}^2\ *1^ ^ <3#^=JLS ^-f-5|£«r 

#71 ^^.aE^si qtf*THH| ^U-^s. ^-i-slfe fl3*s*h 

#71 4q^tH7> ##*J= ^#t£ ffiHS #4* nfl^ll #7l ^^\^ 0° 3. 7f^-S^Sf^ 

#71 flfllES] 3*1^* #7W^ ^ <=r<&4, 

#7] ^M^H^^I 21 *H *7l-fl ^A>Zl-ofl n}-^ ^A>£ ^-g-A^lfe 
#71 ^l^tHSl ^V*!"* #^Al Zj ^ Slfe ^#4, 

#71 ^V^tf^'cH 2]*}o) TJAVZI-Ofl Ul-iq- ^A>£ JLE)* 7]^ ^^f. 

#71 flsg-gMSl #3* ^^«M1 -FMA17171 
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■g- cH^- S^SHr 53* f^^S ^fe. °<? H o v «^S ^Sjfe Si'jM-i!. 
^T 1 * 5. 

^4«<fl 5fl<H*l. #3**1 3*3^ iE^££ tM^^M Sife 51* 3- Sfe «8= « 0 V ^S ^*s]fe 

3^8" 6. 

^2f. ^71 ^Efl ^5HHHEj~i. ^^eH ^o] <£M}sL 5H 5Ufe 5l* sffe, <£ ^^As ^ 

J 

AVb £^ ^]6* 0 H) SloH, #7] 7>^ Alaj^cfS] ^ofl ^i2E]2] Jil^SE* ^^Vfe *T*4. #7] #4? Al 

3^ 9. 

3- T 1 *^^ Sl^H^l. 
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